A study of the precordial pulsations (kinetocardiograms) in patients with acute myocardial infarctions is presented. A paradoxic pulsation (bulge) over either the precordium or the epigastric area was noted in all patients studied.
A BNORMAL PULSATIONS of the chest wall due to myoeardial aneurysms have been previously described [1] [2] [3] [4] and emphasized by Dressler and Pfeiffer5 and Vakil.6 However, these pulsations have not been systematically evaluated by objective methods. In addition, it is not certain whether such pulsations are due to actual anatomic aneurysms or "functional" bulging of the ventricular wall. The fact that the heart may have paradoxic pulsations in myocardial infarction has been well established.7-11 This communication presents a study of graphically recorded precordial movements (kinetocardiograms) from patients with myoeardial infarctions.
PATIENTS
Forty-two male patients with clinically and electrocardiographically proved myocardial infarctions were studied. Their ages varied from 30 to 71 years, with an average age of 51. Of the 23 patients with anterior infarctions* the lesion was acute in 17, old in 3, and of uncertain age in 3. The posterior infaretions were acute in 12 and old in 7 *Anterior, anteroseptal, anterior lateral infarctions were grouped together, since no significant differences were encountered in the kinetocardiograms. TECHNICS Kinetocardiogramis (low-frequency displacement precordial movements) were recorded with the technic previously described. 12 However, the crossbar was modified so that it could be attached directly to the bed. Thus records could be readily obtained without discomfort to the patient. Tracings were secured from positions over the precordium corresponding to the standard electrocardiographic V leads and designated as K3R, K1, K2, etc. Tracings from other areas were labeled with a second numeral to indicate the intercostal space. Thus, K13 represents the record from the right parasternal position in the third intercostal space, and K35 the tracing from the V3 position in the fifth intercostal space, etc. Records from points just inferior to the costal margins in the right and left midelavicular lines and just below the xiphoid process were labeled KER, KEL, and KEM, respectively. The electrocardiogram, heart sounds, and the carotid pulse were recorded simultaneously with the kinetocardiogram with use of a Sanborn Polyviso instrument at a paper speed of 50 mm. per second. Serial tracings were obtained with the same sensitivity of the recording apparatus as on the initial examination in order to determine variations in amplitude. Nine patients were studied every other day for a week and then at weekly intervals during hospitalization. Tracings were obtained from the remaining patients at weekly intervals, since it became apparent that more frequent examinations were unnecessary.
RESULTS

Configuration of the Abnormal Pulsations
The principal kinetocardiographic change due to myoeardial infaretion was an abnormal outward systolie movement* reaching a maximum amplitude (peaking) in early, mid, or late systole. The tracings were classified as SUH, EDDLEMAN Paradoxic pulsations were recorded within 5 hours after the onset of the infarction (estimated from the onset of chest pain) in 6 patients; in 1 patient, however, the "bulge" was detected 1 hour after the onset of chest pain. In contrast, in 3 of the 17 patients with acute anterior infarctions the bulge first appeared 1 week after the initial tracing.
Serial Kinetocardiographic Findings
The kinetocardiographic changes observed during the 3 weeks of hospitalization are illustrated in figure 3 and tabulated in table 3. No changes in the serial tracings were noted in 15 patients (39 per cent). In of the bulge, and in 9 the bulge completely disappeared (22 per cent). The bulge was absent on the initial tracing in the remaining 4 patients (10 per cent) but appeared on subsequent records. Control kinetocardiograms taken prior to the infarction were available in 2 patients, and in both instances the bulge appeared only after the episode of myocardial infarction.
Findings on Palpation
In the supine position a diffuse and forceful heaving pulsation of the chest wall was pal- . & X = e t --. Kinetocardiograms did not reveal any definite bulge in the tracings taken prior to the onset of the severe pain, but the kinetocardiograms 1 week prior to death revealed an increased systolic outward movement in the KEL area and a new bulge at the K34 point. However, at this time there were no electrocardiographic changes ( fig. 7 ). This patient possibly illustrates an example in which the "bulge" developed before electrocardiograph- ic changes became manifested. In addition, the finding of a bulge of the precordium with no demonstrable anterior infarction indicates that septal infarctions may produce a paradoxic pulsation of the precordium, possibly due to the bulging of the septum anteriorly into the right ventricle.
DIscussIoN
The similarity of the previously described palpable precordial pulsations due to myocardial infarctions5' 6 to those recorded in the present study is impressive. It It is tempting to postulate that these 22 per cent had some recovery of muscular function to account for the disappearance of the paradoxic pulsations, and therefore one would think that they might fair better clinically. Paradoxic pulsations can be noted very early after clinical onset of the infarction, as one was recorded 1 hour after the onset of pain.
As only proved myocardial infarctions were studied in the present series, the value of this technic for diagnosis is still unknown, and whether it will be superior or comparable to the electrocardiogram is similarly unknown.
However, instances were encountered in whieh a bulge was detected before electrocardiographic changes occurred. Previously it has been reported from this laboratory that paradoxic pulsations can occur during attacks of angina pectoris, and then disappear after the alleviation of the pain.16 Therefore 
